Inflammatory myofibroblastic tumor (IMT) is a rare neoplasm with unknown malignant potential that has been described in most organ systems. We herein present a case of a young female who presented with macroscopic hematuria. An IMT of the urinary bladder which was not suspected after clinical, radiological and surgical work-up was diagnosed microscopically and confirmed by immunohistochemistry. A close clinical follow-up is recommended because of the unknown biological behavior of this tumor. A brief review of literature is also presented here.
Introduction
Inflammatory myofibroblastic tumor (IMT) is a rare neoplasm composed of spindle cells with an associated inflammatory cell infiltrate. It has been described in most organ systems; however IMT of the urinary bladder is a very uncommon spindle cell tumor, which has an undetermined malignant potential. It is often mistaken for sarcoma of the bladder and because the former can be managed with a bladder-preserving approach, i.e., transurethral resection (TUR) or partial cystectomy, distinguishing it from the latter is of critical importance [1] [2] .
We report a case of IMT arising from urinary bladder in a young adult female and discuss its clinico-radi-ologic presentation, histopathologic and immunohistochemical diagnostic criteria, differential diagnosis, behavior, and management.
Case History
A 26-year-old female presented with a history of painless gross hematuria since 15 days. She had no other symptoms, no previous medical history and had never undergone bladder instrumentation or procedures. Physical examination was unremarkable. Urine routine examination revealed reddish turbid urine with presence of albumin (30 mg/dl). Microscopic examination showed plenty of RBCs, few pus cells and epithelial cells. Urine cytology did not suggest any malignancy. All blood investigations including renal function test, coagulation profile and hemogram were within normal range.
Multidetector CT scan with contrast, of whole abdomen, was performed which revealed a hypodense, rounded, polypoidal mass at postero-right lateral wall of urinary bladder, measuring 4.5 × 4.0 × 3.8 cm (Figure 1) . The margins were regular and showed intense post contrast enhancement. Few small enlarged lymph nodes at internal iliac region were seen, the largest measuring 1.5 cm in diameter. Liver, spleen, pancreas, gall bladder & bilateral kidneys were unremarkable. The chest radiograph showed nodular infiltrates in bilateral upper lobes probably of infective origin.
The patient underwent cystoscopy which showed large sessile smooth-walled growth arising from the right lateral wall of the urinary bladder while the remaining mucosa was unremarkable. TUR of bladder growth was performed. Histological examination revealed a spindle cell tumor with cells arranged in long and short fascicles, at places showing a whorled growth pattern, accompanied by mononuclear cell infiltration consisting of plasma cells & lymphocytes infiltrating the muscularis layer on a myxoid stroma (Figure 2) . Foci of collagen deposition were also seen. The overlying lining epithelium was attenuated. There was no evidence of any significant nuclear atypia, mitotic activity or necrosis. On immunohistochemical evaluation, the tumor cells expressed pancytokeratin (AE1-AE3) with focal positivity for smooth muscle actin (SMA) and weak positivity for Anaplastic Lymphoma Kinase-1 (ALK-1) (Figure 3 ). Tumor cells were negative for desmin. CD 138 (Figure 3) highlighted the interspersed plasma cells. A diagnosis of IMT was made. A completion TUR was done while preserving the bladder and the patient was kept on close follow-up. After 1 year of follow up, the patient is clinically asymptomatic and her USG pelvis did not show any growth in the bladder.
Discussion
IMT is a rare spindle cell neoplasm of the urinary bladder, characterized by atypical spindle cell proliferation accompanied by inflammatory cell infiltrate comprising primarily lymphocytes and plasma cells. The first case was reported by Roth in 1980 [3] . It is also known as pseudosarcoma, atypical fibromyxoid tumor, atypical myofibroblastic and plasma cell granuloma [4] . IMT may arise at any anatomical site, including lung, soft tissues, retroperitoneum, and bladder. It may affect any age group, but it is more common in children and young adults with slight female preponderance (M:F ratio 3:4).
The origin of IMT is controversial, but a recent report suggests that it is neoplastic because of aggressive behavior, involvement of chromosome 2p23, and congenital clonality. Due to the marked inflammatory pattern, infectious and autoimmune etiologies have been suspected for the pathogenesis of IMT. Some microbiological agents and autoimmune diseases were blamed, but are not the yet clearly identified etiology of IMT. For now, the etiology of IMTs remains unclear [1] .
Patients with IMT of the urinary tract usually present with painless macroscopic hematuria, but may also have lower urinary tract symptoms or a suprapubic mass [1] . Reported tumor size ranges from 1 -37.5 cm in diameter, although the typical bladder lesion is less than 2 cm, and is grossly described as having a circumscribed; solitary or multinodular; firm, gray white, or yellow; with fascicular or myxoid appearance. The index case had a 4.5 cm solitary bladder tumor. Endoscopically and radiologically indistinguishable from malignant tumors, the histo-logic appearance varies but usually includes an element of myofibroblast and fibroblast spindle cells, a collagenous or myxoid matrix, and inflammatory cells consisting of plasma cells, lymphocytes, and eosinophils, which may mimic both sarcomas and spindle-cell carcinomas. The reported mitotic index ranges from 0 to 20 mitoses/10 high-power fields with most IMTs having a mitotic count of less than 5. Necrosis is usually quite rare to absent [5] .
In young adult patients, the spectrum of urinary bladder neoplasms is distinctly different from that of older adults and elderly patients. In general, bladder neoplasms are uncommon in young adult patients [3] . The differential diagnosis of IMT in the urinary bladder must include benign lesions, such as postoperative spindle cell nodule, leiomyoma or solitary fibrous tumors, and malignant lesions, in particular rhabdomyosarcoma in children and leiomyosarcoma in adults, and sarcomatoid carcinoma.
Postoperative spindle cell nodule is a similar proliferative bladder lesion composed of mixed inflammatory and myofibroblastic-type components; its chief distinction from IMT lies in the fact that it occurs in a setting of prior instrumentation or surgical procedure. Harik et al. have proposed that in adults, IMT and postoperative spindle cell nodule may be combined into a single diagnostic category, designated "pseudosarcomatous myofibroblastic proliferation (PMP)" [4] . IMT is distinguished from sarcomas and sarcomatoid carcinomas by lack of both marked cytologic atypia and atypical mitotic figures. Positive ALK-1 favors IMT [1] . Positivity for ALK-1 by immunohistochemistry ranges from 33% to 89%, whereas ALK-1 protein expression in leiomyosarcoma and sarcomatoid urothelial carcinoma has not been reported, suggesting that ALK-1 immunohistochemical studies may be useful in the differentiation of IMT from other spindle cell lesions in the urinary bladder [6] . The ALK-1 reactivity correlates with local recurrence [2] and muscle invasion [7] [8] . Although a number of cases of rhabdomyosarcoma may show expression of ALK-1, particularly those of alveolar subtype, these lesions usually also express desmin and myogenin or myoD1, and show characteristic morphologic features that allow identification and distinction from IMT. However, both epithelial and myogenic markers can be expressed in IMT and may lead to a misdiagnosis of leiomyosarcoma, and rhabdomyosarcoma [9] [10].
Development of optimum treatment strategies and evaluation of treatment results are complicated by the paucity of cases and by the fact that not all authors describe pediatric IMT and adult PMP separately. Treatment largely relies upon surgical excision, coupled in some cases with chemotherapy, steroids, or radiation therapy [1] . Due to the mixed inflammatory and myofibroblastic nature of these tumors there has been increasing interest in using anti-inflammatory treatment in order to reduce tumor size before surgical excision [1] . The biologic behavior of bladder IMT is variable and unpredictable. Some lesions recur after surgery; infrequently, metastases develop. Consequently, these lesions are regarded as neoplasms with intermediate biologic behavior [11] [12].
Although more than 30 years have passed since its first description, several questions remain unanswered regarding low grade myofibroblastic proliferations of the urinary bladder. The most urgent problem seems to be both the nomenclature and the real nature of these lesions. In addition, in most cases, the histopathologic appearance alone does not help us forecast the clinical behavior of this myofibroblastic proliferation.
Conclusion
We conclude that IMT of urinary bladder is a very rare but distinctive neoplasm with intermediate malignant potential. High index of suspicion is required for diagnosis. Definite diagnostic criteria of IMT are spindle cell proliferation, presence of stellate cells, lymphoplasmacytic infiltrates, and scattered mitoses in myxoid stroma. Immunohistochemistry is very important to confirm the diagnosis. IMT may demonstrate positivity for Anaplastic lymphoma kinase, Vimentin, SMA, and Cytokeratin. IMT exhibits morphologic and immunophenotypic overlap with malignant spindle cell tumors of the urinary bladder and diagnostic distinction from these tumors can be problematic. Surgical resection is the treatment of choice.
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